Oa/22/03 12:04 FAX 812333^179 LIELL & UcNEIL 8l02 



1 1 



I . (currently amended) A fuel injector comprising: 
an injecior body defining a nozzle outlet and a needle control passage; 

a needle valve member positioned in said injector body and including a closing | | | 

hydraulic surface exposed to fluid pressure in said needle control passage, and being movable 
between an open position in which said nozzle outlet is open, and a closed position in which said 
nozzle outlet is blocked; 

an orifice member positioned in said injector body and defining a flow passage 
I wiih a minimum flow flren niong ife length, which is a yeinfivoiv restricted flow area, and being 
^ movable between a first position and a second position; 
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"^^^^ surface over at least a portion of movement of said needle valve member between said open 

^ position and said closed position. 



2. (original) The fuel injecior of claim 1 wherein said orifice member defines a 
portion of said needle control passage. 

3. (origin»l) The fuel injector of claim 2 including a compressed spring operably 
positioned in said injector body to bias said orifice member toward one of said first position and 
said second position. 

4. (original) The fuel injector of claim 3 wherein said compressed spring is also 
operably coupled (o bias said needle valve member toward said closed position. 

5. (original) The fuel injector of claim 4 wherein said spring is compressed 
between said needle valve member and said orifice member. 



said needle valve member di.splacing fluid through said flow passage when ^ 
moving toward said open position; and 

said needle control passage having n , rakit i WQi y mini lP'™ nrea aioiig its 
Icnglb^ jSMcb.iSMunr^S^n^cd flow area relmive tn said restricted flow ar^a. and fluid being 
displaced through said unrestricted ftow^j^frea to fliikHfawitt g4oward said closing hydraulic 
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6. (original) The fuel injector of claim 2 wherein said orifice member is a 
variable area valve member; 

said flow passage fluidly connects an upstream poition of said needle control 
passage to a downstream portion of said needle control passage when said variable area valve 
member Is in said first position; and 

said needle control passage has a relatively unrestricted flow area when said 
variable area valve member is in said second position. 

7. (original) The fuel injector of claim 6 wheiein said variable area valve member 
drfines at least a portion of at least one additional flow passage; and 

said relatively unrestrioed flow area includes a combination of said flow passage 
and said at least one additional flow passage. 

8. (original) The fuel injector of claim 7 wherein said at least one additional flow 
passage includes an annular flow area between said variable area valve member and said injec«>r 
body. 

9. (original) The fuel injector of claim 7 wherein said at least one additional flow 
passage is defined by said variable area valve member. 

10. (original) The fuel injector of claim 7 wherein said injector body includes a 

valve seat; and 

said variable area valve member being in contact with said valve seat when in said 
first position, but being out of contact with said valve seat when in said second position. 

11. (original) The fuel iqjector of claim 10 wherein said valve seat is one of a flat 
valve seat and a conical valve seat 

12. (original) The fuel iiyector of claim 2 wherein said orifice member includes 
an opening hydraulic surface exposed to fluid pressure in an upstxeam poition of said needle 
control passage. 
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13. (origiDBl) The fuel injector of claim 1 wherein said orifice member remains 
stationBTy when said needle valve member moves from said closed position toward said open 
position. 

14. (original) The fuel injector of claim 1 wherein said orifice member remains 
stationaiy when said needle valve member moves from said open position toward said closed 
position. 

15. (currently amended) A method of injecting fueK comprising the steps of: 
opening a nozzle outlet slowly at least in part by displacing fluid, which is. caused 

by movement of a needle valve member, through a restricted flow passage defmcd by an orifice 
member thai has ii minjin^TTi flftw aw?^ along Ifflgft. WhlCh 18 ^ FPytriiffM flpw ftrea; and 
closing said nozzle oudet quickly at least in part by displacing fluid toward a 
closing hydraulic surface of said needle valve member through an unrestricted flow passage j^i^ 
a minimum flow area alon^ its length, which is an unrestricted flow area rtlativft to aaid 
rystrigtiv^ tlQ^ arca» and said unrestricted flow passage whiA includes the restricted flow 
passage and at least one other flow passage defined at least in part by said orifice member. 

1 6. (original) The method of claim IS including a step of biasing said oiifice 
member toward a first position; and 

biasing said needle valve member toward a closed position. 

17. (original) The method of daim 16 wherein said biasing steps are 
accomplished with a common biaser. 

16. (original) The method of claim IS wherein said opening step includes moving 
said orifice member from a first position to a second position. . 

19. (original) The method of claim IS wherein said closing step includes a step of 
moving said orifice member from a restricted position to an unrestricted position. 
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20. (oripnal) The method of claim IS including a step of increasing fuel pressure 
at said nozzle outlet for a majority of time between said opening step and said closing step. 



S 



PA6EW0'RCVDATm0512:5D:03PM[Easto^ 



